Background: In Egypt, hepatocellular carcinoma (HCC) is the second most common cancer in men and the 6th most common cancer in women. Egypt has the highest prevalence of HCV in the world and the prevalence of HCC is increasing in the last years. Glypican-3 (GPC-3), a member of heparin sulfate proteoglycans, plays a role in cell growth, differentiation, and migration. 8-Hydroxydeoxyguanosine (8-OHdG) is an oxidatively modified promutagenic DNA that is produced by oxygen radicals and is recognized as a useful marker in estimating DNA damage induced by oxidative stress. The aim: This study was conducted to evaluate glypican-3 (GPC-3) and 8-hydroxydeoxyguanosine (8-OHdG) expression in chronic hepatitis C and hepatocellular carcinoma as predictive markers for hepatocellular carcinoma. Methods: 75 cases (50 cases of chronic hepatitis C and 25 of hepatocellular carcinoma) were examined immunohistochemically using antibodies against Glypican-3 (GPC-3) and 8-Hydroxydeoxyguanosine (8-OHdG). Results: Glypican-3 expression was observed in 18 % of cases of chronic hepatitis C, all positive cases were in the high grade, while none of low grade chronic hepatitis cases showed glypican-3 positivity. Glypican-3 expression was observed in 88% of cases of HCC. High 8-OHdG index was observed in 72.4% of cases of low grade chronic hepatitis and 95.2% of cases of high grade chronic hepatitis, while low index was observed in 27.6% of low grade chronic hepatitis and in 4.8% of cases of high grade chronic hepatitis. There was a statistically significant difference in 8-OHdG expression between low and high grade chronic hepatitis (P=0.05). There was no statistically significant difference in glypican-3 and 8-OHdG expression between different grades of HCC. Conclusion: Glypican-3 was expressed in 18% of cases of chronic hepatitis C, 35.1% of cirrhosis and 36.4% of cirrhosis adjacent to hepatocellular carcinoma. Our results suggest that GPC-3 may be considered as an early marker of liver carcinogenesis. 8-OHdG was observed in all cases of chronic hepatitis C, with high labeling index in 82% of cases and low index in 18% of cases. Our study showed high labeling index of 8-OHdG in 52% of cases of HCC. These results indicate that oxidative DNA damage is common in livers with chronic injury suggesting a possible link between chronic inflammation and hepatocarcinogenesis.
INTRODUCTION
n Egypt, hepatocellular carcinoma (HCC) is the second most common cancer in men and the 6 th most common cancer in women [1] . Egypt has the highest prevalence of HCV in the world and the prevalence of HCC is increasing in the last years [2] .
Nowadays, HCV infection and its complications are among the leading public health challenges in Egypt with 13 .8% of population infected [3] and in these patients, the risk of HCC is increased 17-fold [4] .
Glypican-3 (GPC-3) is a member of heparin sulfate proteoglycan family which is linked to cell surface. It plays an important role in regulation of cell growth, differentiation, and migration. It is normally expressed in fetal liver and placenta but not in normal adult liver tissue [5] .
Data have demonstrated a high incidence of GPC-3 expression in HCC and suggested its implication in detecting malignant hepatic lesions and it is widely recognized as an efficient serological and histochemical marker for early hepatocellular carcinoma [6, 7] .
However, GPC-3 expression can also be detected in a variable percentage of benign liver tissue with active hepatitis, regenerative nodules and high-grade dysplastic nodules [6,8,9].
8-Hydroxydeoxyguanosine (8-OHdG) is an oxidatively modified promutagenic DNA that is produced by oxygen radicals and is recognized as a useful marker in estimating DNA damage induced by oxidative stress [10] . 8-Hydroxydeoxyguanosine is one of the most widely used oxidative stress biomarkers, mainly because of its abundance in DNA and also because of its reliable detectability [11] .
In patients with chronic hepatitis C, increased 8-OHdG in DNA extracted from liver tissue was reported [12] . Studies have shown that high expression of 8-OHdG in livers with chronic hepatitis C predicted the development of primary HCC [13,14] as free radical production is increased at the site of inflammation, resulting in lipid peroxidation and oxidative DNA damage, which are risk factors for HCC suggesting the association of 8-OHdG and carcinogenesis in livers with chronic hepatitis C [15].
MATERIAL AND METHODS
This work is a retrospective, cross -sectional study carried out on 75 liver paraffin blocks that were previously diagnosed as chronic hepatitis C (50 cases) and hepatocellular carcinoma (25 cases), collected from the Pathology Department, Faculty of Medicine, Zagazig University, National Cancer Institute in Egypt and liver cancer institute in Menofeya, in the period from October 2012 to January 2014. The selected specimens were obtained by needle biopsy and surgical excision.
The clinical data concerning age and sex were obtained from the patients files.
Paraffin blocks of all cases were sectioned at 3-5 micron thickness and stained with routine hematoxylin and eosin stain to re-evaluate and confirm the diagnosis.
A) The histological criteria of HCV were assessed according to METAVIR system [16]. B) HCC cases were graded into well, moderately and poorly differentiated according to WHO [17] . The inclusion and exclusion criteria used in the current study were: 1) All cases of hepatocellular carcinoma were on top of chronic hepatitis C and cirrhosis.
2) pathological diagnosis of hepatocellular lesions consistent with histological diagnostic criteria of WHO. 3) Chronic hepatitis B, alcoholic hepatitis and autoimmune hepatitis were excluded. 4)fragmented core biopsies or core biopsies containing less than 6 portal tracts were excluded.
Histopathologic examination:
The 50 cases of chronic hepatitis C included 29 cases low grade chronic hepatitis (A1) and 21 cases high grade chronic hepatitis ( 9 cases A2 and 12 cases A3). 15 cases were cirrhotic.
The 25 HCC cases included 9 cases well differentiated (Grade I), 11 moderately differentiated (Grade II) and 5 poorly differentiated(Grade III). Among them, 22 cases showed cirrhosis in the non neoplastic liver tissue.
Immunohistochemical staining:
Immunohistochemical staining was carried out using the streptavidin-biotin immunoperoxidase technique (Dako-Cytomation, Glostrup, Denmark). Sections of 3-5 mm thickness were cut from formalin-fixed, paraffinembedded blocks, mounted on positively charged slides, deparaffinized in xylene, and rehydrated in graded alcohol. Sections were boiled in citrate buffer (pH 6.0) for 20 The GPC-3 staining was considered positive when the granular brown reaction was found in the cytoplasm and/or the membranes. Immunoreactivity was determined semiquantitatively by examining fields (magnification, x200). Using a (0-3+) scale, the staining was described as 0 staining (negative), 1+ staining (<10% of cells), 2+staining (10%-25% of cells), or 3+staining (>25% of cells) [18] .
-8-Hydroxydeoxyguanosine:
The number of 8-OhdG stained hepatocytes (nuclear stain) in 10 random fields (magnification, x400) was counted. The percentage of positively stained cells was calculated, which was termed the 8-OHdG label index (LI), in each field and graded as follow: low, LI <50%; high, LI >50% [15] .
The slides were evaluated by three different pathologists working separately. All discrepancies were discussed and consensus reached.
Statistical analysis:
Statistical analysis was performed using SPSS software (SPSS, Chicago, IL, USA). Data were expressed as mean ±SD for quantitative variables. For categorical variables Fisher's exact test or chi-square was used. P-value less than 0.05 was considered significant. RESULTS The age of the studied cases of chronic hepatitis C ranged from (28-62) and the mean was 40.3 6.8 year. The majority of studied cases of chronic hepatitis C were below 39 years (48%).
The age of the studied cases of HCC ranged from (41-73) and the mean was 57.4 8.1. The majority of studied cases of HCC were between 50-59 (44%) Glypican-3 expression was observed in 18 % of cases of chronic hepatitis C, all positive cases were in the high grade (42.9%),while none of low grade chronic hepatitis cases showed glypican-3 positivity. There was a statistically significant difference in glypican-3 expression between low and high grade chronic hepatitis C (P=0.0016) ( Table 1, Fig. 1 ).
Glypican-3 expression was observed in 88% of HCC cases (77.7%of well differentiated HCC, 100% of moderately differentiated HCC and in 80% of poorly differentiated HCC). There was no statistically significant difference in glypican-3 expression among different grades ( Fig. 3 ).
High 8-OHdG index was observed in 52 % of cases of HCC while low index was observed in 48 % of cases. There was no statistically significant difference in 8-OHdG expression between different grades of HCC (P= 0.83) ( Table  4 Glypican-3(GPC-3) belongs to glypican family that is a group of heparin sulfate proteoglycans linked to the outer surface of cell membrane through a glycosyl-phosphatidylinositol anchor [19] .
In our study, Glypican-3 was expressed in 9 (18 %) of 50 cases of chronic hepatitis, all of high grade hepatitis(42.9%) and non of low grade chronic hepatitis. The staining pattern was exclusively cytoplasmic without staining of plasma membranes or canaliculi, as has been described in some HCCs. There was a statistically significant difference between GPC-3 expression in low and high grade hepatitis (P=0.0016). This was consistent with Abdul-Al et al. [9] who studied GPC-3 expression in 60 cases of chronic hepatitis C(30 low grade and 30 high grade)and found that 25 (83.3%) of 30 cases of high grade chronic hepatitis showed positive staining for GPC-3. In contrast, all biopsies in the low-grade group were negative. The positive hepatocytes were present in small groups, usually haphazardly distributed but sometimes with a periportal predominance.
In the present study, glypican-3 was expressed in 13 (35.1%) of 37 cases of cirrhosis, In this work, there was no statistical significant difference in glypican-3 expression between cirrhosis with or without carcinoma (P=0.97). However, Wang et al. [21] reported that among 67 HCCs with a cirrhotic background, focal GPC-3 immunoreactivity was detected in a small proportion of the cirrhotic nodules in 11 (16.4%) cases but not in cirrhotic livers without HCC.
Several studies have demonstrated that GPC-3 is positive in most HCC, and positive immunostaining has been detected in 52.5% to 100% of HCC [5,6, 20,22,23] . In the present study, glypican-3 was detected in 22(88%) of 25 cases of HCC (77.7% (7/9) of well differentiated cases, 100% (11/11) of moderately differentiated cases, and 80 %( 4/5) of poorly differentiated cases) and there was no statistically significant difference in glypican-3 expression between different grades of HCC. Reactivation of the fetal phenotype, which is common in malignant tumors, may explain the expression of GPC3 in malignant hepatocellular nodules In the present study, liver 8-OHdG expression was correlated with hepatic inflammation and there was a statistically significant difference in 8-OHdG expression between low and high grade hepatitis (P=0.05), this was consistent with Fujita et al. [33] who found that 8-OHdG expression was correlated with the grade of hepatitis (P= 0.032), this correlation may indicate the direct involvement of hepatic oxidative stress in the pathogenesis and progression of liver cell injury in chronic viral hepatitis.
This correlation with the grade of hepatitis was also consistent with the results of Chuma et al. [ The presence of oxidative stress markers in HCC tissue as well as in non-HCC tissue indicates that oxidative stress is closely related to the development of HCC and that non-HCC tissue under oxidative stress may become carcinomatous in the future. The importance of detection of OS markers and antioxidant therapy in HCV-associated liver disease is to slow down disease progression and HCC occurrence [29] . CONCLUSION Glypican-3 was expressed in 18% of cases of chronic hepatitis C, 35.1% of cirrhosis and 36.4% of cirrhosis adjacent to carcinoma. Our results suggest that GPC-3 may be considered as an early marker of liver carcinogenesis. 8-OHdG was observed in all cases of chronic hepatitis C, with high labeling index in 82% of cases and low index in 18% of cases. Our study showed high labeling index of 8-OHdG in 52% of cases of HCC. These results indicate that oxidative DNA damage is common in chronic liver disease suggesting a possible link between chronic inflammation and hepatocarcinogenesis. Early detection, continuous monitoring, and subsequent treatment of OS in HCV-related liver disease may prevent further liver damage and slow down or prevent HCC development.
